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Expanding BCS-Based Biowaivers 



Utilization of BCS Biowaivers 
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 Current initiatives  

 Expansion within BCS I  

 Next steps 
            Permeability 

            Solubility 

            Awareness 
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Permeability Progress: Internal Standard 
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Permeability Progress: pH  
 Local vs. Average Permeability 
 More accurate classification conditions 
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Possible extension of high permeability: 

“..if a compound matches/exceeds this threshold 
anywhere in the intestine, and not necessarily in 
the jejunum, it is a high permeability compound.” 

Dahan et al., Molecular Pharmaceutics, May 2010 
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Permeability Limitation: Passive 
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Case Study #1 
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Efflux Ratio < 3 
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 Passive transport 
 No need for additional clinical data supporting dose linearity 
 Non-clinical test system sufficiency confirmed 
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Case Study #2 
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Efflux Ratio < 3 
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 Alternate pH conditions 
 Confirm symmetry with dose linearity data 

 Apply efflux inhibitor 



Changing Perspectives on Active Transport 

2000 

2005 
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 Limited to passively permeable compounds 

 No significant transporter effects for highly 
permeable compounds  
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FDA Guidance for Industry: Waiver of In Vivo Bioavailability and Bioequivalence Studies for Immediate-
Release Solid Oral Dosage Forms Based on a Biopharmaceutics Classification System. 

Benet et al. 2005. Predicting Drug Disposition via Application of BCS . Transport/Absorption/Elimination 
Interplay and Development of a Biopharmaceutics Drug Disposition Classification System.  



Changing Perspectives on Active Transport 

2006 2010 2012 
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 In vitro systems well accepted for studying transporter interactions 

 Conservative system: Negative results preclude clinical testing. 

 Clinical exceptions for Class I compounds: 

  AUCi/AUC cannot be  > 1.25 

 

 
9 FDA Guidance for Industry (2012): Drug Interaction Studies 



Exaggerated In Vitro Efflux 
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Papp (x10-6 cm/s) Duodenum Jejunum Ileum Proximal Colon Distal Colon Caco-2 

AB 0.45 1.25 1.22 0.93 0.88 0.43 

BA 3.82 12.67 17.93 13.51 13.00 28.6 

Efflux Ratio 8.55 10.14 14.70 14.54 14.75 66.5 

•Absorption Systems Report No. 10ASLP_Pgp Substrate. P-gp substrate validation report, Oct 2010. 
•Wang, X., Guerra, F., Joseph, J., Huang, Y., Winans, J., Bhoopathy, S., Hidalgo, I.J., and Weiskircher, E., Ex Vivo Evaluation of Regional 
Differences in the Expression and Function of Active Drug Transporters and Metabolic Enzymes in Rat and Human Intestine. Poster presented at 
2010 AAPS Annual Meeting. 
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Permeability Constituents 

Je = Jc + Jm+ Jp + Jt 
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Total Absorption Rate  =Carrier-Mediated + Membrane + Paracellular* + Transcytosis* 
 
 

 

 

 

 

 

 

 

 

 

 
 
 

 

Jc = Jmax *C 
Km + C 

Jm = Pm*C 
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“…If the permeability in the absence of transporters is high (> the 
permeability constant of the highly permeable drug metoprolol) the effect 
of active drug transport will be negligible as compared to the 
passive concentration-gradient driven absorption of the drug” 

Clinical Waiver of Transporter Studies 

Je = Jc + Jm 
 

Je = Jm 
 

when Jm >> Jc 
 

Je : effective flux 

Jc  : carrier-mediate flux 

Jm : passive flux 

Absorption Systems 2014 
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Guideline on the Investigation of Drug Interactions EMA/CHMP/EWP/125211/2010  



Case Study #2 - Revisited 
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Low Mid High 

 
Efflux Ratio < 3 
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 Alternate pH conditions 
 Confirm symmetry with dose linearity data 

 Apply efflux inhibitor 

Does this efflux matter? 



Case Study #3 
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Efflux Ratio < 3 
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X 
 

 
                                           

  
    

14 

 Asymmetry superseded by intrinsic membrane permeability 

 Does 1% of the highest dose strength matter for permeability 
classification?  



Solubility Limitations: Duration 
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 pH Range: Physiologically Relevant 

 Temperature: Physiologically Relevant 

 Duration: Equilibrium?  

1 3 24 



Solubility Limitations: pH 
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pH Concentration (mg/mL) 
1.0 5.36 
3.0 5.47 
5.0 4.87 
6.8 4.54 
7.2 4.46 
7.5 1.19 

 Target solubility: 1.6mg/mL 
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Clarifying Expectations 
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Spreading Awareness 

 Generic: 
 Perceived as competitive disadvantage 
 Fear of delayed approval/RTR 
 Confusion about applicability 

 Brand: 
 Useful for QbD, formulation development, re-positioning 

 Academic 
 Concerns about variability and over-simplification 

 

 

 Milne, et. al. FDA’ Biopharmaceutics Classification System: Evolution or Devolution (2011) 

Common Perceptions about BCS 
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Stimulating BCS-Based Biowaivers 
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19 

Barbara Davit  “An Update on the BCS Review Process at the US-FDA Session” , Biowaiver Based on BCS ANVISA, Brasilia, 
Brazil, September 15, 2009 
 
 

 BCS Biowaiver Submissions Reviewed by FDA OGD 
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